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Abstract: Industrial design education is about process rather than product. Design education requires
students to follow particular paths for learning design practice during their journey to proposing design
solutions. A design studio course is characterized by hands on learning, learning by doing, collaboration,
trial and error, peer learning and constructive criticism. Generally, evaluation of student performance is
associated with the evaluation of the final design solution. However, the process that generated the final
design solution is as important and useful as the final design solution. With project process cards (PPC) we
aimed to collect students’ self-reflection during the design process. The gap between students’ selfevaluation of their performance and instructors’ expectations from the students creates confusion in both
parties. Project process cards are weekly self-reports that are borrowed from user experience research
studies. A digital report template with two main sections, activities and reflection, is provided by the
teaching staff. During the study we utilized PPC in 3rd and 4th year industrial design studio courses with a
total of 101 students and the students prepared 563 cards. We received positive feedback and acceptance
on students’ side, as they used the tool for self-reflection. On the instructors’ side, PPC served as a
documentation and communication medium to increase the quality of communication between the
students and the instructors.
Keywords: self-report; self-assessment; industrial design education; design evaluation

1 Introduction
Industrial design education is about process rather than product. Design education requires students to follow
particular paths for learning design practice during their journey to proposing design solutions. Design studio, the
place where the problem-based and project-based courses are conducted, is a collaborative environment that
mediates students’ journey from creating concepts to product solutions.
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Studio education incorporates reflection in action and learning by doing characteristics which are fundamental for the
creative fields (Schön, 1987). Students learn through proposing design solutions to ill-defined problems and iterate on
their projects through received criticism from their tutors and peers. Thus, the design studio is a variation of problembased and project-based learning (Brandt et al., 2013).
A design studio course is characterized by hands on learning, learning by doing, collaboration, trial and error, peer
learning and constructive criticism. Although learning in a design studio is a constant process with feedback loops,
evaluation is usually a single presentation in front of a jury who are disconnected from the process.
Evaluation of students’ performance in design studio courses is a critical part of industrial design education. Generally,
evaluation of student performance is associated with the evaluation of the final design solution. However, the process
that generated the final design solution is as important and useful as the final design solution. There are attempts in
the literature to collect information on the design process and evaluate performance accordingly (Juuti, Rättyä, &
Lehtonen, 2016; Smit & Bijleveld, 2018). Our approach in the current study is to collect information on students’
journey in the design process and give them the opportunity to reflect on their journey to create design solutions.
We borrowed probing methodology from user experience research studies to understand and collect subjective
experiences of students in a design course (Hutchinson et al., 2003). Probes are simple tools that are designed to
collect certain aspects of user experience. Usually they are paper based (Hanington & Martin, 2012) but digital
versions of probes are utilized in recent studies (Mattelmäki, 2005) with the increased availability and affordability of
electronic devices with image and sound capture ability. In addition to digital probes, our approach consists of
collecting students’ experiences, progress, challenges and successes via cloud technologies. We reserved a folder in
the cloud and shared the link with students to submit their reports. The availability of the shared folder from any
device with internet access minimized the effort on students’ side for submitting their feedback forms. Feedback
forms are designed to mediate students’ self-reflection and self-assessment of their work every week.
Collecting the self-reflection and self-evaluation of students in a design course is contrary to the general workflow of
design studios as the evaluation and assessment is generally conducted by tutors or jurors. However, documenting the
process for future reference materializes the tacit knowledge learned during the process, and sharing it with peers
multiplies the effect.

2 Self-Assessment and Record Keeping in Education
Recent studies in the field of design education report positive outcomes for self-assessment and self-reflection. The
Triple Jump Model (Smit & Bijleveld, 2018) requires design students to work in weekly iterations, documenting and
evaluating outcomes at the end of each cycle. Juuti et al. (2016) have used learning logs as an assessment method in a
second-year product design and development course, in which student groups were asked to answer predefined
questions and deliver on a weekly basis (Figure 1). Furthermore, Gulwadi (2009) reports the usage of design journals
in a sustainable design studio, categorizing the journals based on reflections, proposed by Hatton and Smith (1995).
Design journals in which students record their design rationales and sketches were stated to empower them (Odgers,
2001, as cited in Oh, Ishizaki, Gross & Do, 2013). Moreover, reflective journal writing has a better effect on average
students compared to good or struggling students (Cisero, 2006).

Figure 1. A learning log template used in design education (Juuti et al., 2016).
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Record keeping methods and tools for design education is a developing subject. Existing approaches do not have an
emphasis on self-evaluation or setting future goals. Current logs are text based, insufficient to capture visual design
progress. Apart from that, these methods do not focus on the deliverable format.
The goal of this paper is to introduce a logging and assessment tool specifically designed for industrial design studio
education. The paper will continue with discussion on design studio evaluation. Afterwards project process cards (PPC)
will be introduced as a self-evaluation tool for the design studio. In the final part we will present and discuss our
findings.

3 Discussion on Design Studio Evaluation
Design studio courses are controlled environments in which students are required to create novel design solutions for
a shared design brief. Although there are various frameworks for the design process and methods for design, they all
benefit from feedback loops throughout the process. Assessment of student performance and evaluation of design
solutions are the key activities that benefit from feedback loops. Throughout the process students receive feedback
from multiple instructors in several occasions. However, the assessment of design studio courses is generally done
through final presentations, in which students present their work for a particular project brief. The design process is
usually overlooked in these presentations and the focus is on the qualities of the final product.
Students present their work to a board of design jurors to receive feedback and the assessment of students’
performance is achieved by the collective grading of the jury board. With collective grading the subjective nature of
design evaluation is eliminated, and students receive feedback from jurors with different concerns and an average
grade. Although, establishing a jury with various backgrounds seems to solve the subjectivity of grading, it detaches
the strong link between the design process and the final product.
The evaluation of learning performance and the design qualities of a final product do not necessarily relate to each
other. Design studio courses aim to teach design skills that are transferable to future design problems. As instructors
of 3rd and 4th year design studio courses, we believe that the design process should get more emphasis. Hence, we
studied the evaluation and assessment of the design process with PPC.
During an industrial design project, students receive critiques several times both from the tutors and from their peers.
However, project critiques are most valuable when students present their work as in-progress, narrating their
thinking, rather than demonstrating their final products. The final presentations, which are generally referred to as
juries, have great weight in the evaluation of students’ performance. Juries are generally formed by studio tutors and
external critiques who are experts on the subject of the project brief. Industrial design juries provide feedback on the
final product from a wide perspective as a group of tutors and experts criticize similar concepts in detail. From the
beginning till the end, the jury process might cover an extended array of ideas, products, possibilities and
improvements on a given subject. But the process that leads the way to that particular design presentation for each
student is overlooked and evaluated partially.
Problems associated with design juries and design studio evaluation in general might be grouped under three
headings: every project and every solution proposed to it is unique; evaluation of individuals in a group project is
difficult; and evaluating critical thinking requires evaluation of process rather than product.
Every student and every project is unique, hence requiring personal instruction at some point. Students and
instructors need to have good communication supported by a variety of media. Communicating design solutions,
especially in the early stages of the design process is prone to errors and misunderstandings. Instead of reviewing the
works of students, it might be a good approach to empower students and give them the necessary tools and options
to communicate their solutions proactively.
Industrial design projects generally involve product and/or service development processes. These complex processes
require a multidisciplinary approach and groupwork. However, evaluating individuals especially in creative tasks is
very difficult. Asking each individual about their progress and expecting their own evaluation of the collective effort
give clues on the group dynamics and individual performances.
Industrial design process is about critical thinking. Students are expected to devise unique solutions to a problem.
Industrial design studio should boost critical thinking by all means, evaluation is no exception. Evaluation and
assessment should be continuous and in line with the development of the concept into the final product. Students
3

Mert TOSUN, Aydın ÖZTOPRAK, Ali Emre BERKMAN

should learn the iterative nature of the design process to compare their performance to their earlier experiences and
evaluate their temporal progress. With self-assessment and evaluation students can reflect on and criticize their
performance and improve their design skills.
Evaluating each and every student for their design process creates huge workload for instructors. Instructors prefer to
warn students for common mistakes and traps during the design journey, but each student has a different path.
Keeping track of each students’ progress and providing feedback on their projects is a considerable workload for
lecturers (Smit & Bijleveld, 2018). Leaving the documentation and standardizing the documentation format lays out
effective opportunities for the tutors as they create a database of student critiques on the formulation and progress of
the industrial design studio course. This database can be utilized further to analyse and improve the course subject.

4 Project Process Cards (PPC): A Self Evaluation Tool for Design Studio
Providing feedback for students’ design solutions is a critical part of design studio instruction. Experienced instructors
guide each student to propose creative, novel, successful design solutions based on their problem definition.
Feedback in a studio course is generally one way, from instructor(s) to student. Also, students provide feedback to
each other and facilitate peer learning, which is an essential component of the studio. Although students collect a
plethora of external criticism and feedback for their projects. We, as studio instructors for more than 15 years of
experience, believe that criticism for the self and self-assessment or self-evaluation are critical for industrial design
instruction. As there is no course book for a specific project, students do not document the studio process and their
progress. Hence, students often feel the need for a structured documentation of their progress for future reference.
With project process cards (PPC) we aimed to collect students’ self-reflection during the design process. The gap
between students’ self-evaluation of their performance and instructors’ expectations from the students creates
confusion in both parties. Creating design solutions with an effective design process has many details that require tacit
knowledge and can only be acquired by learning by doing. The process and the resulting design solutions are two
major points that need to be assessed for each student in a design course.
Project process cards are weekly self-reports. A digital report template is provided by the teaching staff. Students
were encouraged to extend this template as they need. There were two main sections in the report; activities and
reflection. The activities section is the main space for reporting weekly activities. Students were asked to include
photos of their sketches, mock-ups, mind maps, mood boards, user research preparations, research findings,
prototyping process and other design related activities (Figure 2). They were encouraged to report their
extracurricular activities (such as exhibition, fair and museum visits) related to their projects as well. Students were
expected to explain their activities briefly in short sentences to quickly create a simple and clear structure.
At the end of the report template there was an area allocated for self-reflection. Students were asked to answer three
specific questions: 1) What were the strengths of the week? Students were asked to tell their most successful
achievements. 2)What were the weaknesses of the week? Students were expected to criticize themselves and express
their thoughts on what they could have done better. 3)What is the plan for the upcoming stage of the project? By
answering this question, students were encouraged to plan their activities for the following week.
PPC’s were created digitally in Adobe Illustrator and delivered in PDF format based on the provided template. The
software was selected due to the following reasons: 1) The software allowed quick editing and annotation while
providing enough creative space for students to modify the content (unlike word processors). 2) It exported as
editable PDF files for future editing and reduced file size. 3) The software was taught within a must course in previous
semesters.
In group projects, each member of a group filled a PPC individually, reporting his/her own work. Each week a group a
member in charge of the delivery reviewed and compiled all PPC’s of the group and delivered it as a single document.
Weekly deadline for the report delivery was deliberately set to a day without studio class activities to provide enough
time to document and reflect on their studies.
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Figure 2. Pages from different students’ project process cards.

5 Methodology
During the study we utilized the project process cards in 3rd and 4th year industrial design studio courses with a total
of 101 students, and the students prepared 563 cards. In each semester PPC were assigned as a compulsory part of
studio course grading. Students were required to submit their PPC weekly to a shared online folder. The folder was
intentionally shared by all the students in the course to facilitate peer learning. They were able to view each other’s
PPC and have the opportunity to compare their progress with their peers.
In total, PPC was applied in four industrial design courses in two consecutive years (Table 1). Although PPC cards are
expected weekly, the number of PPC per student could not reach the number of course weeks (10) in three courses.
Only in 2018 spring semester at third year industrial design course, students submitted PPC as expected.
Table 1. The distribution of items into subtitle categories.
Semester/Year

Number of
students

Number of cards

Number of cards
per student

EUT 322

Fall / 2017

31

173(66 Group)

5.58

EUT 321

Spring /2018

20

200

10.00

EUT 421

Summer/2018

33

89

2.69

EUT 322

Fall /2018

20

101 (38 Group)

4.80

Course

Students are not graded based on the content or quality of PPC, they only needed to submit PPC on time to get credit.
Students were free to assess their own progress by self-motivation. They used PPC as a note-to-self tool and as a to-do
list for the coming weeks of the project. With PPC the oral nature of design critiques turned into written form and
aided students to have a focused and planned design process.
The main use of the PPC for instructors is to document each student’s progress from their perspective and to stay on
the same page in terms of the design process. As the cards are stored in the cloud folder, it was convenient to access
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documents from any device. Students were asked to name their files in a standard format, where they put their name
and semester week number in the file name (name_surname_week), to index the large number of files in the shared
folder. With this sorting technique, it was easy to find a particular file for a student.
Analysis of PPC utilization in industrial design courses is an ongoing research at the moment. It was planned to apply
content analysis to understand the pitfalls, plans and possibilities during the design process. Content will be evaluated
based on the ratio of positive and negative comments. All written comments in the PPC will be categorized as positive,
negative or neutral. After this process, the ratio of the positive, negative and neutral comments will be compared on a
weekly basis among the students (Tullis & Albert, 2008). Furthermore, comparing the characteristics of the process
with the qualities of the final product might shed light on the possible improvements in industrial design studio
instruction.

6 Findings and Discussion
Although a thorough content analysis of the cards is still in progress, preliminary reflections and findings of the
research are presented in the following sections.

6.1 Reflection on the Utilization of PPC
PPC is designed to aid critique sessions by increasing communication between the student and the instructor. During a
design project each student dives into the minute details of their design solution and expects instructors to remember
their progress. However, instructors might not have the same detailed understanding of individual students and their
project. With the help of PPC, instructors and students share the same understanding of the project process. Having a
quick look at the cards of a student before a critique session gave all the necessary details for the student’s progress
and made the comments tailored to the needs of the student.
Due to the nature of the studio course, there are time periods of consecutive weeks during which students do not
receive explicit instructions on what to do. During these times students were expected to manage their studies and
time on their own. However, in conventional studio education, students often fail to make use of such time periods
efficiently, leaving important project tasks to the last minute. PPC alleviated this problem by making students think
about their next step at the end of each week. It made them more aware of their goals, time constraints and progress,
all of which are important to succeed in complex learning situations (Seufert, 2018).
PPC was submitted through a shared cloud folder from where students could see each other’s weekly work. It can be
speculated that being aware of each other’s progress has increased the overall motivation of the class and provided
an additional platform for peer learning. However, the overall effect of PPC on peer-to-peer learning was not
measured and it is a subject for further research.
Project process cards can be improved to be more accessible, allowing tutors to easily annotate on them. Although
the current digital format has its benefits, it does not allow quick editing. Furthermore, while PPC provides a useful
tool for final review and grading, it becomes hard for the tutors to keep track of them on a weekly basis. All in all, a
more suitable format can be found to increase its effectiveness. Also, some students altered the provided template
and utilized different techniques like color coding to communicate more clearly.
Students’ acceptance of the PPC was observed to be high. As there is limited amount of time for each student to
explain their project during jury assessment, students considered PPC reports as another medium to showcase their
work to jury members. In their presentations students focus on the final outcome, and often overlook the design
process. They believe that through PPC they can showcase the process as well, leading to a complete understanding of
their process and the final product.
In the reflection part of the PPC, we asked for the strengths to encourage students to realize and express what they
have been doing right. This question lays the foundation of self-reflection and acts as a warm-up before further selfcriticism. In the next part, weaknesses, we expected an honest opinion from the student on what did not work. In the
initial implementations of the PPC, students chose to write down their plans for the next steps, rather than actually
self-criticizing. Therefore, the third question, asking about their next steps, was added and the expected info for the
weaknesses part was communicated to the class more explicitly.
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6.2 Benefits of PPC’s to Design Studio Education
PPC was particularly beneficial in assessing group projects. They were referenced in order to distinguish the workload
distributed amongst team members in group projects. Delivering each student’s PPC within a single group document
meant that students were aware of each other’s activities and they were in consensus about the distribution of the
workload. Although the same report format was used for both group and individual work, it was observed that some
groups clustered their reflections together in one page, similar to the format presented in Juuti’s (2016) study.
During four semesters, PPC was utilized to solve two critical incidents. Both issues were related to grading and
groupwork, for which students did not receive sufficient grades to pass the course at the end of the semester.
However, after elaborating on their PPC and requiring evidence on the activities that they did not include in their PPC,
tutors were satisfied that the students indeed fulfilled the requirements of the course and settled on a passing grade.
PPC also provided a documentation of project activities for archiving purposes. Students mentioned pros and cons of
the project, their performance and the tools utilized during the process. PPC served as a feedback form to report
insufficiencies in their design skills and identified opportunities for improvement.
Commonly mentioned strengths include: doing detailed research, learning new design software package, effective
note taking, effective working, generating sufficient number of ideas, good team work, fairness in groupwork, and
good use of software. In some cases, students used the strengths section as a summary of activities instead of positive
reflection. Some of the apparent weaknesses include: detailed work, lack of knowledge, lack of resources, bad time
management, difficulty in focusing, inability to follow the plan, working inefficiently, lack of presentation skills, low
number of alternatives, and miscommunication amongst team members. Some student quotations from PPC are
below.
S1: I did not have a mock-up for this week's critique. I could not use the benefit of mock-up at this critical time.
S2: We have to revise the project calendar again and again. We need to solve our problems in communication and
help each other.
As mentioned in the paper, the effect of PPC on peer learning is a topic for further study. Along with that, students’
opinions and experiences can be measured to improve the tool and have a better grasp on its effectiveness.
Our intention was to develop a self-evaluation mechanism that enables students to learn through their own activities.
Triggering students to reflect on their work and plan ahead also allows instructors to focus on the design critiques
other than dealing with students’ weak points that are obvious to the student as well. This approach is particularly
suitable for classes with a shortage of teaching staff.
To sum up, we applied self-reporting probes, used in user experience research studies to industrial design education
for four semesters in two years, to better understand students’ journeys in proposing design solutions to a shared
brief. Our aim is to link the final product to the design process and understand the effects of the process on the final
product. We received positive feedback and acceptance from the students, as they used the tool for self-reflection. As
for the instructors, PPC served as a documentation and communication medium to increase the quality of
communication between the students and the instructors.
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